Thirty six patients with a history of partial epilepsy had MRI of the brain performed with conventional Ti and T2 weighted pulse sequences as well as the fluid attenuated inversion recovery (FLAIR) sequence.
groups of lesions. Twenty four of these lesions were more conspicuous with the FLAIR sequence than with any of the conventional sequences. In 11 of these 20 cases, lesions thought to be of aetiological importance were only seen with the FLAIR sequence. In eight this was a solitary lesion. In the other three, an additional and apparently significant lesion (or lesions) was only seen with the FLAIR sequence when another lesion had been identified with both conventional and FLAIR sequences. The 11 additional lesions or groups of lesions were seen in the hippocampus, amygdala, cortex, or subcortical and periventricular regions. No lesion was found with any pulse sequence in 16 (44%) of the original group of 36 patients.
In the eight cases where a lesion was seen only with the FLAIR sequence, localisation was concordant with the electroclinical features. Two of the eight patients with solitary lesions seen only on the FLAIR sequence underwent surgery, after which there was pathological confirmation of the abnormality identified with imaging.
In one patient with a congenital cavernoma, the primary lesion was best seen with a contrast enhanced Ti weighted spin echo sequence.
In this selected series, the FLAIR sequence increased the yield of MRI examinations of the brain by 30%. and FLAIR (IR 6000/160/2100) scans. Intravenous gadopentetate dimegulmine (0 1 mmol/kg) was given in the 33 cases who did not have a history of allergy. The TI weighted scans were repeated in both planes after this. A slice thickness of 6 mm and spatial resolution of 128 x 192 was used in each case. Two data acquisitions were used for all except the FLAIR sequence where only one acquisition was used.
The scans were reviewed independently by two radiologists (NMdeS and GMB). Positive results were recognised only when both radiologists concurred.
Results
Thirty six patients were examined and 20 (56%) were positive on one or more pulse sequences. In these 20 patients, a total of 25 lesions (or groups of similar lesions-namely, punctate or periventricular lesions) was seen.
Twenty four of the 25 lesions were seen with greater conspicuity with the FLAIR sequence than with all the conventional sequences. Only one lesion, a congenital cavernoma, was better seen with a conventional sequence (a contrast enhanced Ti weighted spin echo) than with the FLAIR sequence. Sixteen patients were negative on both conventional and FLAIR imaging.
Of the 20 positive patients, eight had a single lesion that was seen only with the FLAIR sequence (cases 1-8, table) and thought to be of aetiological significance. These lesions were situated in the hippocampus (two cases; for example, fig 1) , hippocampus and amygdala (one case), amygdala (four cases; for example, fig 2) , and occipital lobe (one case; fig 3) . In three cases (cases 9-11, table), an additional significant lesion or lesions (two cases) were only seen with the FLAIR sequence (for example, fig 4) . These were situated in the parietal region (two cases), deep white matter, Figure 5) and this raised the possibility of coincidental tuberous sclerosis in this patient. Ocular and skin findings consistent with this diagnosis were subsequently seen.
Discussion
In this preliminary study of 36 selected patients with partial epilepsy, 11 additional abnormalities were identified with the FLAIR sequence. In eight patients only one abnormality was shown and this was only seen with the FLAIR sequence. The relevance of these lesions is clearly shown by the high degree of concordance with the electroclinical features, and pathological confirmation in those proceeding to surgery. Three patients with structural abnormalities on conventional and FLAIR sequences had additional lesions on the FLAIR sequence.
The detection of new findings with the FLAIR sequence may be important through providing the information necessary for surgery and also in showing previously unrecognised structural lesions that may be a contraindication to surgery, indicating the need for further neurophysiology, or accounting for some surgical failures. 3 The basis for the improved performance of the FLAIR sequence is probably the suppression of CSF, the increase in T2 weighting, and the fact that the contrast between grey and white matter is reduced by the mild TI weighting of the sequence introduced by the inversion time of 2100 ms. This reduces contrast between grey and white matter and provides a low contrast background against which the increased signal of the lesions can be seen. The behaviour of the lesions is consistent with the increase in T2 found in hippocampal sclerosis using the Carr-Purcell-Meiboom-Gill sequence, but the FLAIR sequence may be more sensitive and avoid the problems of misinterpretation due to the CSF signal.4
The poor conspicuity of the congenital cavemoma ( fig 5) could have been due to flow of blood in the lesion. This may produce dephasing of the signal during the long echo time (160 ms) of the FLAIR sequence and lead to a reduction in signal. This would be consistent with the pronounced contrast enhancement seen at the shorter echo time of 20 ms with the Ti weighted spin echo sequence.
Performing FLAIR in both transverse and coronal planes doubled the scanning time in this study but did not increase the diagnostic yield over performing FLAIR in one plane. By the use of variants of the FLAIR sequence employing multiple data acquisitions with different phase encodings after each excitation (as in the rapid acquisition with relaxation enhancement (RARE)5) sequence it is possible to increase the speed of the sequence67 and this is likely to be of importance, making this approach more time efficient.
